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Overview

ÅThis talk will summarize the recent SAGE III/ISS WV validation paper:
Davis, S. M., et al.: Validation of SAGE III/ISS solar water vapor data with correlative 
satellite and balloon-borne measurements. JGR-Atmos, in revision

Overall goals:Establish SAGE III/ISS WV data quality and provide data user 
guidance

ÅBasic QC screening of v5.1 WV data

ÅQuantify agreement with other instruments
ÅMLS, ACE-FTS, and balloon frostpoint coincident profile comparisons



QC screening
ÅExtreme outliers are manually identified for removal

Event 

number
Date Time Latitude Longitude Reason

1128120 2018-05-11 12:51:54 -39.97 60.35 anomaly

1495410 2019-01-02 16:59:41 43.92 -139.92 anomaly

1587720 2019-03-03 3:01:49 -54.70 -122.50 anomaly

1587920 2019-03-03 6:07:17 -54.45 -169.04 anomaly

1589520 2019-03-04 6:50:56 -52.29 178.72 anomaly

1592220 2019-03-06 0:34:43 -48.09 -89.27 anomaly

1596720 2019-03-08 22:08:09 -39.07 -55.50 anomaly

1630910 2019-03-30 22:05:22 -43.44 123.49 anomaly

1632310 2019-03-31 19:44:11 -45.70 159.39 anomaly

1683520 2019-05-03 18:50:00 -46.95 -30.86 anomaly

1739820 2019-06-09 0:20:16 33.84 -78.85 anomaly

1756710 2019-06-19 22:29:33 -1.39 113.57 anomaly

1762620 2019-06-23 17:13:27 -32.26 -3.68 anomaly

1766110 2019-06-25 22:25:57 28.04 100.89 anomaly

719620 2017-08-21 20:23:56 -6.69 -36.65 eclipse



QC screening
ÅMedian absolute deviation (MAD) ςoutlier resistant dispersion metric
ÅGaussian distribution: MAD* ~ ̀

a!5ϝ ŀƴŘ Ř̀ƛǾŜǊƎŜ ōŜƭƻǿ Ϥмт ƪƳ ŀƴŘ ŀōƻǾŜ Ϥпл ƪƳ
Ą[ŀǊƎŜ ƻǳǘƭƛŜǊǎ  



QC screening
ÅMedian absolute deviation (MAD) ςoutlier resistant dispersion metric
ÅGaussian distribution: MAD* ~ ̀

MAD* and ̀ diverge below ~17 km and above ~40 km
Ą Large outliers  

Å!ōƻǾŜ ор ƪƳΣ ǿŜ ǊŜƳƻǾŜ άƪŜŜƭ ƻǾŜǊέ ǇǊƻŦƛƭŜǎ

ÅBelow 20 km, we remove cloud-impacted profiles



Keel over profiles

ÅProfiles with abrupt jumps



Keel over profiles

ÅCƛƭǘŜǊƛƴƎ ōŀǎŜŘ ƻƴ ǾŜǊǘƛŎŀƭ ŘŜǊƛǾŀǘƛǾŜ 
ÅwŜƳƻǾŜ Ǉƻƛƴǘǎ ŦǊƻƳ р ƪƳ ōŜƭƻǿ 
ǿƘŜǊŜ ŘŜǊƛǾŀǘƛǾŜ ŜȄŎŜŜŘǎ м ǇǇƳǾ
ƪƳπм



Keel over profiles

ÅKeelovershave a similar profiles

ÅBelow keeloverpoint SAGE and MLS 
agreement is normal for keel over 
events
Ą Bottom part of keeloveris OK



Cloud filtering

ÅBasic idea
Åclouds mess up WV retrieval
Åidentify highest cloud occurrence and truncate profile below this point 

ÅCloud identification
ÅLarge extinction & color ratio
Å/ƻƭƻǊ Ǌŀǘƛƻ  ʲ1020 nmκ ʲ520 nm



Cloud filtering

ÅBasic idea
Åclouds mess up WV retrieval
Åidentify highest cloud occurrence and truncate profile below this point 

Å/ƭƻǳŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ
Å[ŀǊƎŜ ŜȄǘƛƴŎǘƛƻƴ ϧ ŎƻƭƻǊ Ǌŀǘƛƻ
Å/ƻƭƻǊ Ǌŀǘƛƻ  ̡млнл ƴƳκ ʲрнл ƴƳ

ÅWƻƛƴǘ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ʲ1020 nm and CR is bimodal

¢ǊǳƴŎŀǘŜ ǇǊƻŦƛƭŜ ōŜƭƻǿ ǿƘŜǊŜ /w Ҕ лΦр ϧ ʲ1020 nm > 2 x 10-4 km-1

or
When extinction fill value is reported



Application of cloud/keel over filtering
ÅThese two screenings 

remove most outliers 
(upper strat) and negative 
values (upper trop)

ÅNo other screening 
recommended

ÅLarge uncertainty events 
reflect events that are, 
well, uncertain



Coincident profile comparison

ÅComparisons are with MLS, ACE-FTS, and balloon frostpoints
ÅFor each SAGE III profile, look for MLS and ACE-FTS within

± 1 day, ± 10° longitude, ± 2° latitude
ÅFor frostpointcomparison, use 

± 2 days, ± 20° longitude, ± 4° latitude

Ҧ ¢ŀƪŜ ŎƭƻǎŜǎǘ ǇǊƻŦƛƭŜ ƛƴ ǎǇŀŎŜ ƛŦ Ҕ м ǇǊƻŦƛƭŜ ƳŀǘŎƘ
ÅMLS WV mixing ratio interpolated to SAGE altitude grid using 

MERRA2



SAGE / MLS / ACE-FTS comparison

ÅSAGE is ~0.5 ppmv(10%) drier than MLS through most of the stratosphere
ÅCloser agreement with ACE-FTS, but version dependent


